This paper examines the impact of Federal Open Market Committee (FOMC) announcements, which includes information about the targeted Federal fund rate and revision to the future path of monetary policy on Southeast Asian stock market performance. It compares these effects in two periods: the 1997 Asian financial crisis and the subprime mortgage crisis. To do this, a sample of five national equity market indexes is analysed over the period 1997-2013 covering 132 scheduled FOMC meetings. The results first show that all the stock markets examined do respond to information in FOMC announcements. Second, the target Federal fund rate has more impact on Southeast Asian stocks performance than information about the future path of monetary policy does. Third, different Southeast Asian equity markets respond similarly to targeting the Federal fund rate, while the responses to monetary policy differ from each other. Fourth, the response of each country to the FOMC announcement is not statistically different in the two periods of financial crisis. JEL Classification: E52, E58, E65, G14
Introduction
As an element of monetary policy making in the U.S, Federal Open Market Committee (FOMC thereafter) announcements have become an increasingly important news source for investor decisions. The target Federal Fund rate set by the FOMC serves as a benchmark for other rates. A change in the Federal fund rate that the lending rate banks charge each other for the use of overnight funds translates through to all other interest rates from Treasury bonds to mortgage loans. Along with determining the short-term interest rate, the FOMC announcement includes a brief revision of future monetary policy. For weeks in advance, market participants speculate about the possibility of an interest rate change in these meetings. If the outcome is significantly different from the expectations, then the impact on the market can be dramatic and far-reaching (Glic and Leduc, 2011) .
Developed markets such as France, Italy, the United Kingdom and Germany are considered as having high correlation with U.S monetary policy because they are large trading partners. Their response is even higher than the reaction of S&P 500 does .
Japan is an exception among developed markets and some findings show that Japanese equity index does not respond to U.S interest rate shocks Valente, 2009 ).
Meanwhile, Latin American and the U.S equity market have the same reaction to the Federal fund rate shocks because of the similarity in market structure and time zone (Tillmann, 2011) .
Although the effect of Federal fund rate shocks has been widely discussed, the impact of FOMC's revision of the future path of monetary policy is still not clear. According to Kurov (2012) , the optimistic orientation of U.S monetary policy is not a good signal for investors because the U.S is the largest economy in the world. This results in optimistic predictions about the world economy as well as an increase inflow into global equity index. In the meantime, Nikkinen and Sahlstrom (2004) state that when the U.S economy becomes pessimistic, the investors will seek investment opportunities in oversea markets, which leads to an increase inflow into foreign equity markets. This paper examines the impact of FOMC announcements on stock market performance in five selected Southeast Asian countries; Thailand, Indonesia, Malaysia, Singapore and the Philippines, over the period 1997 to 2013. In the last two decades, the Association of Southeast Asian Nations (ASEAN) has witnessed a considerable growth in market capitalisation. There have been many studies of the determinants of these emerging markets performance. Phan and Vo (2012) , Fabian and Lee (2014) , Francesco and Rakesh (2012) assert that internal factors, such as income growth rate, saving rate, financial development and stock market liquidity, have a positive effect on the Southeast Asian stock markets. However, the concern as to whether these stock markets respond to FOMC announcements, which is an element of U.S monetary policy, still exists. Goeij and Marquering (2006) argue that this is because the financial markets in Southeast Asia, except for Singapore, are not efficient. Therefore, information about U.S monetary policy would have no effect on the performance of these stock markets. In the meanwhile, Fischer and Ranaldo (2011) state that important news other than FOMC announcement, such as the unemployment rate and GDP growth, could produce a bias in the result. Due to the lack of high frequency data, these findings give no clear conclusion about the reaction of Southeast Asian stock markets to U.S macroeconomics policies. Besides, since the 1990s, Southeast Asia has experienced two financial crises -the 1997 Asian and recent subprime financial crisis. One more purpose of this study is to examine whether the impact of the FOMC announcement on Southeast Asian equity indexes has been different between the two crises. This paper will contribute to the literature on the impact of the FOMC announcement on Southeast Asian stock markets on several grounds. First, in comparing the volatility of stock overnight return on days with and without an FOMC statement, one of the main findings shows that Southeast Asian markets do respond to an FOMC announcement. The Singapore stock market is more sensitive to U.S monetary announcement than other markets in the region.
Second, information about target Federal fund rate has more impact on all five stock markets in Southeast Asia, including Thailand, Malaysia, Indonesia, Singapore and the Philippines, than revisions to U.S future monetary policy do. Third, different Southeast Asian equity markets respond similarly to the target Federal fund rate, while the responses to monetary policy differ each other. Fourth, the impact of the FOMC announcement on Southeast Asian equity indexes was not statistically different between the two crises. This paper applies the quantification model developed by Farka and Fleissig (2012) . The two proxies used are target surprise and path surprise. The target surprise captures the adjustment in the target Federal Fund rate. This is the difference between market prediction about Federal fund rate and the current target rate stated in FOMC official statement. The path surprise captures the future expected path of monetary policy that investors have learnt from the FOMC announcement. It is defined as the component of change in the one-year-ahead Eurodollar interest rate future that is uncorrelated with target surprise. Unlike previous studies that focus on the following day's return after the FOMC announcement, this study only analyses overnight return, calculated from the change in closing price prior to FOMC announcement and the thirty-minute opening price on the next day. High frequency intraday data of equity index from 01/Jan/1997 to 30/Jun/2013 in Thailand, Malaysia, Indonesia, Singapore and the Philippines has been used to conduct this analysis. By performing this calculation, the effect will be eliminated of other important news that might occur on the day of the FOMC announcement .
The remainder of this study is structured as follows. The next section presents a literature review of the influence of the FOMC announcement on global equity markets.
Sections 3 and 4 describe the data and methodology used in the analysis. Section 5 presents empirical results and discussion, while Section 6 concludes the study.
Background on impact of FOMC announcement on equity markets
When global financial market becomes more and more interconnected, international asset prices respond not only to their domestic monetary shocks, but also to changes in U.S monetary policy because of the leading role of the U.S economy in the world. Generally, the transmission of U.S monetary policy to global equity market can be divided into two channels:
U.S assets price and foreign assets prices (European Central Bank, 2006) . First, the transmission of U.S monetary policy to the global equities market can be explained by the reaction of U.S assets themselves. This is the case of foreign firms borrowing from the U.S market. Therefore, an increase in interest rate, which means that the cost of financing increases, will lower firm equity value.
Second, the U.S monetary policy could affect the equity market through the foreign assets price transmission channel. If a contractionary U.S monetary policy is implemented, then there should be an increase in U.S interest rate. The domestic interest rate will be higher than the foreign interest, which will then lead to an increase in capital from abroad. Thus, there would be an appreciation in U.S dollar, resulting in foreign commodities becoming cheaper in comparison to the U.S. and this benefits foreign exporting firms. As a result, the value of a foreign firm is expected to increase.
The response of an international equity market to the FOMC announcement varies across countries and regions. According to Herwartz and Arias (2010) , this difference can be explained by the monetary framework, laws and financial integration of each country. In the meanwhile, Chen (2007) gives the reason for the asymmetric reaction as the market conditions of a bear or bull market. Laeven and Tong (2010) have explained that the depth of effect is caused by the business cycle of a country and different sectors may therefore have different responses to the announcement of FOMC. Although there are many perspectives about the manner in which U.S. monetary policy affects global equity market, while monetary authorities around the world should have comprehensive knowledge about U.S monetary policy in order to take better decisions and here, the FOMC announcement, is a highlighted example (Laeven and Tong, 2010) .
With regard to the relationship between FOMC announcements and the performance of Southeast Asian stock markets, some authors have come to the same conclusion that the main channel in which information in the Federal Open Market Committee meetings affect equities market is through the foreign assets price, while the impact through U.S assets price channel is inconsiderable. Research by Wongbanpo and Sharma (2002) shows that, because economies in Southeast Asia rely mainly on exports with the United State as their main partner, any Federal Fund rate adjustment will affect the stock value of exporting companies. These authors also give the example of the depreciation of the Indonesian rupiah and Malaysian ringgit in 1999 following a U.S monetary policy announcement that resulted in a sharp increase in the price of Southeast Asian exporting companies. Izquierdo and Lafuente (2004) state that U.S interest rate adjustments have an impact on many of the outputs of the economies of Southeast Asia, but the exchange rate is the main factor which has an impact on the equities markets. Information about the target Federal fund rate would affect their economic condition at first, while this consequence will influence stock markets., There is thus a delay in the response of equity markets to U.S monetary policy. Owing to high inflation in Southeast Asian economies, it is difficult to compare the reaction to U.S interest rate shocks of Southeast Asian market with other countries in the same region (Miniane and Rogers, 2007) . Most of the previous studies have explained the impact through the target Federal Fund rate adjustment. However, due to lack of high frequency data, these findings give no clear conclusion about the reaction. In the meanwhile, information about the future path of U.S monetary policy has been less paid attention, even though the Southeast Asian market is becoming more integrated with the world and the U.S economy.
Moreover, there is concern over whether the response of Southeast Asian equity market to the FOMC announcement is different between two crises -the 1997 Asian financial crisis and current sub-prime financial crisis. Therefore, in this study, three questions are raised for The next section will present both the sample data and our methodology to explore these above questions. This lag-time effect should be taken into account in calculating Southeast Asian equity market return and it will be discussed later in the equity market data.
Equity market data.
Equity market data is taken from the DataStream database. The five equity market indexes analysed in national currencies are the Jakarta Composite Index (Indonesia), the Kuala Lumpur Stock Exchange Composite Index (Malaysia), the Stock Exchange of Thailand Index (Thailand), the MSCI Singapore (Singapore) and the Philippines SE Index (Philippines). The reasons for choosing these indexes are, firstly, that they have a maximum amount of comparability across countries. Secondly, they cover a broad sample of stocks and small firms are also included. Moreover, FOMC announcements are released when Asian markets are closed. There may be other important news than the FOMC announcement affecting the equity market indexes (Refet et al., 2005) . For this reason, the high frequency intraday equity index is used instead of daily index in order to maximise the accuracy of calculations. To examine the response of Southeast Asian equity markets to FOMC announcement, the overnight return is computed from the closing price index prior to FOMC announcement and the thirty-minute opening price index on the following day. Overnight return distribution on days following FOMC announcement is described in Table 2 . Generally, the shape of distribution in almost all the countries of Southeast Asia is symmetrical with a single central peak at the mean of the data. However, there is an exception where Malaysia's overnight return distribution concentration is around mean +/-5%. In order to simplify the analysis, a loose assumption is made that all the overnight return distributions are bell-shaped with the graph falling off evenly on either side of the mean, complying with the Central limit theorem.
---INSERT TABLE 2 HERE---
Volatility of Southeast Asian equity return on the day following the FOMC announcement
We provide statistical analysis in terms of the volatility of Southeast Asian equity return. Table 1 shows the standard deviation of overnight return in Thailand, Malaysia, Singapore, Indonesia and the Philippines on the days with and without the FOMC announcement. Generally, the volatility of overnight return index on days with FOMC announcement is higher than ones on non-FOMC announcement days. This is the assumption previously mentioned that overnight returns are normally distributed. Therefore, the F-test of significance can be executed in order to compare overnight return volatility on days with and without FOMC announcement in five selected markets.
The hypothesis tested is that the variance of overnight return on FOMC announcement days are equal to non-FOMC days. The Ho is σ1 2 = σ2 2
. Table 1 
Empirical model and variable specification

Variables specification
The two proxies that are used to quantify information in the FOMC announcement are the target surprise representing an adjustment in the target Federal fund rate, while the path surprise captures the future path of U.S. monetary policy.
First, we use the quantification method of Wongswan (2009) 
Implied rate = 100 -one-year ahead Eurodollar future price (4.4)
Path surprise I = Implied rate t+20 -Implied rate t-10 (4.5)
However, unlike target surprise, the correlation between path surprise and stock performance is emphasised more than the coefficient. Moreover, the adjustment in the Federal fund rate is also a signal that investors have learnt from FOMC announcements to predict U.S future monetary policy. To eliminate this effect, path surprise II is derived by running a regression Path surprise I on the target surprise and a constant; thus, path surprise II is the residue, ei, from this regression. By doing the above, path surprise II is intended to capture the future path of monetary policy that is uncorrelated with the target surprise. In this study, all the analysis uses path surprise II instead of path surprise I to refer to the path surprise.
Then ei is replaced by Path surprise II:
The results of regression model (4.6) is shown in Table 3 panel A. The basic statistics of target surprise and path surprise are shown in Table 3 panel B. Table 3 
Model
We will first address the question as to whether stock markets in Southeast Asia respond to information in the FOMC announcement by looking at the volatility of overnight return in section 3.3. In this section, we will use the regression model to estimate the numerical impact of FOMC announcements on the stock markets in five selected Southeast Asian countries. The overnight return is regressed on target surprise and path surprise
The time-series data of five nations is regressed separately. Being that the main purpose of this study is to examine whether overnight return depends on target surprise and path surprise on the FOMC announcement dates, some estimation methods such as OLS, GLS, and ARCH/GARCH should therefore be under consideration. At the starting point, the
Ordinary least square (OLS) is used to estimate model (4.7). This estimation method has also been employed in the previous studies of Craine and Martin (2003) , Bernanke and Kuttner (2005) , Farka and Fleissig (2012. However, further testing of the assumptions of the Classical Linear Regression Model will then be conducted to examine whether the OLS is more appropriate than the GLS and ARCH/GARCH methods.
In order to analyse cross-country variation to Federal fund rate adjustment, observations from two countries have been pooled together to regress model (4.8).
= + 1 + 2 , + 3 , + (4.8)
Di,t as the dummy variable is equal to one for the observation of country i and zero otherwise. We can see that the difference in response of equity index to target surprise between two countries comes from β3. Therefore, in order to test whether the response of a country to target surprise is statistically different from another, a null hypothesis is tested, where 0 : 3 = 0 and 1 : 3 ≠ 0.
Likewise, observations from the two countries are pooled together to regress model (4.9) to test whether the response of equity index to path surprise between two countries differs.
Lastly, we will test whether there is any statistically difference in impact of the FOMC 
Empirical result and discussion
Response of equity index to target surprise and path surprise
Equation (4.7) tests numerically whether stock markets in Southeast Asia respond to the information in FOMC announcement. Table 4 shows the results of this regression. All the coefficients estimated for target surprise are negative. A 100-basis point increase in the Federal fund rate leads to a 13.7 percent decrease in overnight return in Singapore stock indexes. These numbers in Malaysia and the Philippines are 8.6 and 9.4 percent, respectively. In the meanwhile, the Stock Exchange of Thailand Index and Jakarta Composite Index respond at the least with around a 6 percent decline following an unanticipated 100-basis point increase in
Federal fund rate. However, in terms of path surprise coefficient from the regression model, there is no common trend. In Malaysia and the Philippines, a hypothetical 100-basis-point surprise downward revision on the future path of monetary policy is associated with a 1.3 and 2.8 percent decrease, respectively, in overnight return. On the other hand, a 5.4 percent increase in overnight return follows a 100-basis-point surprise downward of expected monetary policy in Singapore's stock markets. The Thai and Indonesian markets have a weaker response to path surprise, with 1.4 and 0.4 percent increase, respectively, follows 100-basis-point path surprise downward.
Then P-value of both target surprise and path surprise are then examined across all five Southeast Asian markets to test the significance of independent variables in equation (4.7).
At a level of significance 5%, it is concluded that all five Southeast Asian markets do respond statistically to Federal Fund rate shocks. On the other hand, the null hypothesis that Southeast Asian markets do not respond to path surprise cannot be rejected, except for the Singapore market. It can be concluded that any shocks in the Federal fund rate will immediately affect Southeast Asian equity overnight return, while the effect of path U.S future monetary policy is fuzzy. Overall, doing regression of five samples of stock index in model (4.7), the R-square value ranges from 9.8 percent to 24.06 percent. In comparison with previous similar models of studies about response of Global stock index to FOMC announcement Farka and Fleissig, 2012) , these values are a good fit for a stock regression analysis. As explained by Jon (2005) , the stock return on a day can be explained by many determinants and macroeconomic policy is only one of these. In order to examine the response of stock return to FOMC announcement, it should concentrate on the statistical significance of predictors, rather than looking at the R-square value.
---INSERT TABLE 4 HERE---
Robustness of the result
Some tests are then conducted to investigate the robustness of the OLS method used in regression (4.7). The two important assumptions of the Classical Linear Regression Model should be concerned in data sample are Homoskedasticity and Serial Independence.
Firstly, White's test is executed for Heteroskedasticity. The p -values of the five nations are greater than 5%, so ARCH(5) effects are not present.
To conclude, homoskedasticity and serial independence assumptions are satisfied in almost all the data samples, except for heteroskedasticity in the Thailand data and autocorrelation in the Singapore data. However, the purpose of this study is only to examine whether there are relationships between overnight return on FOMC announcement dates and target surprise and path surprise. Hence, the OLS estimation is still an appropriate method over GLS and ARCH.
---INSERT TABLE 5 HERE---
Analyse cross-countries variation to the surprises
The results from previous analysis raise the question as to whether the response of one country to target surprise and path surprise are statistically different than other countries. In other words, are there cross-country response differences? To do this, the Ordinary least square (OLS) is used to estimate equation (4.8) and (4.9). Each pair of countries data is pooled together to run the model. If β3 is statistically significant, it can be concluded that these two countries do respond statistically differently to the FOMC announcement because this study includes 5
Southeast Asian markets, while there are 10 pairs of countries examined. Table 6 shows that the result of cross-countries responds to target surprise and path surprise. Table 6 panel A indicates that, at a level of significance 5%, there is no statistically difference in the response of each pairs of countries to target surprise because the p-value of β3 is greater than 0.05.
However, an exception can be observed in the pairs Singapore and the Philippines, where the β3 p-value is 0.006. On the other hand, from Table 6 panel B, we can see that almost every country's responses to path surprise are statistically different from each other. There are 9 out of 10 pairs having a p-value of β3 less than 0.05. Singapore and Indonesia are only two markets that respond similarly to path surprise.
---INSERT TABLE 6 HERE---
Response of Southeast Asian markets to FOMC announcement in two financial crises
The last analysis section examines the response of Southeast Asian equity index to the FOMC announcement during the two financial crises: the 1997 Asian financial crisis and the recent sub-prime financial crisis. Table 6 is greater than t-critical value, then the null hypothesis will be rejected, or we can conclude that the response to surprise was different between the two crises.
From Table 7 panel A, it can be seen that at a level of significance 5%, almost Southeast Asia markets do response not statistically different to target surprise in two crises. The absolute tvalue in Thailand, Singapore, Malaysia and the Philippines are less than critical t-value 1.96.
However, there is an exception; the Jakarta Composite Index in Indonesia responds to target surprise differently between two crises. The absolute t-value of Indonesia is 1.975. In terms of the path surprise, Table 7 panel B shows the comparison of stock markets respond to this surprise in two crises. From the t-test in Table 7B , it is concluded that at the level of significance 5%, the path surprise affects Southeast Asian equity index, not statistically differently between the 1997 Asian financial crisis period and the current sub-prime financial crisis period. The absolute t value shown in Table 7B ranges from 0.006 to 0.86 and it is less than the critical tvalue 1.96.
---INSERT TABLE 7 HERE---
General discussion of the result
By looking at the volatility of equity return on days with and without FOMC announcements, we have documented that Southeast Asian market did respond to the FOMC announcement. This result is also supported by the other literature. According to Fischer and Ranaldo (2011) , although Southeast Asian equity was formed later than other markets in the world, the U.S capital is currently highly mobile across this region. Therefore, all the information about the U.S interest rate included in the FOMC announcement will affect their equity market. Tillmann (2011) has come to the same conclusion that the FOMC announcement affects the Southeast Asian equity index and has explained this effect through foreign assets price channel.
We have confirmed that target surprise, Federal fund rate adjustment will immediately affect Southeast Asian equity overnight return, while the effect of the path of U.S. future monetary policy is fuzzy. This finding may be due to the reality that each country's interest rate is related to its central bank's policy rate, while the policy rate is linked to the general global business cycle in which the U.S. economy plays an important role ).
Moreover, Southeast Asian economies are increasingly interconnected to the world economy.
Therefore, an increase in target Federal fund rate means that the target surprise is positive, leading the interest rate in Southeast Asian countries to go up and resulting in devaluating the firm's value.
However, regarding the impact of path surprise, there is no unified explanation of its transmission. According to Kurov (2012) , when the future path of monetary policy is optimistic, then the world economy prediction is also optimistic. In this case, the Eurodollar future rate will increase, resulting in a positive path surprise. This will lead to an increase in the global stock index. Thus, the coefficient between path surprise and equity index performance must be positive. The Malaysian and the Philippines stock market performance supports this perspective.
On the other hand, Nikkinen and Sahlstrom (2004) state that when the future path of monetary policy is pessimistic, this means that path surprise is negative and investors will seek other investment opportunities in other markets; therefore, the overseas stock index there will go up. This results in a negative coefficient between equity index performance and path surprise. Thailand, Singapore and Indonesia are examples of this phenomenon. In addition, while target Federal fund rate affect short-run macroeconomics variables, the effect of the path of monetary policy is in the long-run and there is a delay of equity markets' responses to path surprise. This supports our finding that information about the target Federal fund rate has more impact on all five stock markets than the revision about the U.S. future monetary policy.
Following the analysis of the cross-countries' variation in the surprises, different Southeast Asian equity markets respond similarly to the target Federal fund rate, while the responses to monetary policy differ from each other. According to Stefano (2002) , the degree of economic integration with the U.S. economy determines the effect of path surprise on domestic equity, while the degree of financial integration with the U.S financial markets influences the response of domestic equity to target surprise. This suggests that financial markets in Southeast Asia have the same degree of integration with the U.S financial markets.
However, the degree of economics integration varies across countries. Singapore might be an example to highlight where the equity index is more sensitive to both surprises than other 
Conclusions
The study of the effect of the Federal Open Market Committee ( is greater than t-critical value, null hypothesis will be rejected, or we can conclude that response to surprise is different between two crises. Panel A shows result of t-test in response of each country to target surprise in different time period. Panel B shows result of t-test in response of each country to path surprise. 
